Data is presented which extends the sample of quasi-stellar objects (QSOs) behind the southern satellite galaxies of the Milky Way. These objects were sought for use as unresolved, inertial reference objects in proper motion studies of Milky Way satellite galaxies.
INTRODUCTION
Advances in CCD astrometry from the ground have demonstrated the feasibility of milli-arcsecond (mas) precision relative astrometry at faint magnitudes (Dahn 1997; Tinney 1995) . This means that short-term observing programs (5-10 years) can now measure proper motions as small as 0.1mas/yr for faint targets. This is precisely the sort of precision required to measure the absolute space motions of the Milky Way (MW) satellite galaxies.
Such an observing program, however, requires unresolved, background reference objects { ie. quasi-stellar objects (QSOs) . Unfortunately, very few QSOs suitable for this purpose exist in the literature. Tinney, Da Costa & Zinnecker (1996 - hereafter Paper I) therefore began a search for such QSOs. Similar data has also been recently presented for the LMC, SMC and several more distant galaxies by Crampton et al. (1997) . In this paper identi cations for a further 34 QSOs in elds near the LMC and SMC, and the Sculptor, Fornax and Carina dSph galaxies are presented.
OBSERVATIONS
The observational strategies adopted in this program have been described in detail in Paper I. In general, the aim has been to nd as many QSOs as possible, using as little telescope time as possible. As a result our observations aim to be neither complete nor homogenous. Candidates for spectroscopic observations were selected by the optical identication of ROSAT sources, and the selection of ultraviolet excess (UVX) objects from COSMOS scans of United Kingdom Schmidt Telescope plates and direct CCD images. ? Based on observationsmade at the Anglo-AustralianTelescope, Siding Spring, Australia.
RGO Spectrograph Observations
Observations were carried out on 1996 September 16-17 (UT) with the RGO spectrograph (RGO) and Faint Object Red Spectrograph (FORS) on the Anglo-Australian Telescope (AAT). The RGO and FORS were used in combination with a 5600 A dichroic beam splitter. FORS provides a xed 5600-10000 A format at 20 A resolution with 10 A/pixel dispersion. The RGO was used with a 300B grating providing 6 A resolution at 3.0 A/pixel dispersion.
Two Degree Field (2dF) Observations
Observations were carried out on 1996 December 11-12 (UT) with the 2dF multi-object spectrograph system. At this time 2dF had 200 bres available for use through a single spectrograph. All object positions were derived from co-ordinate systems (either CCD or UKST plate scans) transferred onto Automated Plate Measuring (APM { Irwin, Maddox & McMahon 1994) co-ordinates in our elds. Observations were carried out of a single eld centered on the Carina dSph (1 h ) and a single eld on the Fornax dSph (0.5 h ). The objects observed in Fornax were exclusively UVX candidates from the CCD observations reported in Paper I. The Carina objects were a sample of both CCD UVX candidates, and UKST/COSMOS plate UVX candidates. Table 1 summarizes the QSOs and AGNs denti ed by these observations. The designations of the objects indicate whether they were observed to be resolved in CCD images or classi ed by APM as galaxies (\GJ") or unresolved (\QJ"). Absolute B magnitudes were calculated using Cristiani & Vio (1990) K-corrections for H0=50 km/s Mpc ?1 and q0=0.5. The \Source" column shows how the QSO was identi ed: the SCL-R-, FOR-R-and CAR-R-indicate the object is coincident with a ROSAT source from the relevant eld, a { Co-ordinates on the system produced by APM (for 2dF observations) or COSMOS (for RGO observations) and good to an arcsecond. b { Mean redshifts were measured using the lines indicated in Fig. 1 . Uncertainties represent the scatter about the mean, or the uncertainty in determining the position of a single line. c { Data marked with a colon (:) are photographic measures and have uncertainties of 0:3 magnitudes. The rest of the data are CCD photometry (see Paper I) and are good to better than 0.1 magnitudes. d {`R' is the distance (in arcminutes) between each QSO and the centre of the dSph. This column is left blank for the SMC & LMC QSOs, which all lie well within the galaxy's projected area on the sky. The adopted centers for Sculptor (Eskridge 1988a) , Fornax (Eskridge 1988b) , and Carina (Demers, Beland & Kunkel 1983) are shown in the table, along with estimates of their core radii. e { The redshift for this QSO is based on the assumption that the single line seen is Mg ii. f { A large, bright galaxy. g { The westernmost of a set of set of three close sources. Also identi ed by Crampton et al. 1997 . h { Probably associated with radio source MRC 0640-514 (Large et al. 1981) .
RESULTS
with the following number giving the object's source number from Paper I; the COSMOS UVX and CCD UVX sources have the obvious meaning; and the LMC ATCA source is the optical counterpart to MDM 100 (Marx, Dickey & Mebold, 1998) . The \FC" column indicates whether a nding chart is provided in Figure 2 { only objects too faint, or too confused, to be unambiguously identi ed in the Digital Sky Survey are shown. The \Obs." column indicates whether the spectra are 2dF or RGO data. Table 1 contains 34 entries { 6 of which are QSOs or AGN identi ed as the optical counterparts to ROSAT sources. The remaining objects were identi ed: by radio source identi cation (1); as Schmidt plate UV-excess sources (21); or, as CCD UV-excess sources (6).
To be useful as reference objects for high-precision CCD Table 1 . The image data are either from the CCD observations described in Paper I, or from the STScI Digital Sky Survey scans of the UKST B J Southern Sky Survey. The charts are arranged in right ascension order. Each shows the source of its imaging data (including the telescope, instrument, passband and exposure time used), and the nal seeing measured for that image. Also noted are magnitudes and redshifts for the objects.
astrometry, each QSO must be (a) unresolved, and (b) sufciently close to the centre of the target galaxy that at least 4{5 stars from the target galaxy will appear in an area of 4 arcmin 2 centered on the QSO. The \GJ" objects in Table 1 have been observed to be resolved in 1{1.5 00 seeing, and so are probably not useful for CCD astrometry. However, they may be useful for determining absolute motions from photographic plate material on which these objects are not resolved. It should be noted that the radius at which the surface density of stars falls to 1 arcmin ?2 (R1) is somewhat larger than the Rc values shown in the Table. For Fornax and Sculptor (where good density data are available), Figure 2 { continued R1/Rc = 2:2 ? 2:5 at a magnitude limit of V 20 (Eskridge 1988a,b) . The count of objects in Table 1 useful for CCD astrometry is therefore: SMC -1; LMC -1; Sculptor -2; Fornax -6; and Carina -4. Once again, the remaining objects may be useful to astrometrists using photographic plates, which have a much larger eld-of-view.
CONCLUSION
We have carried out a search for QSOs suitable for use as inertial astrometric reference objects behind the Sculptor, Fornax, and Carina dSphs and the LMC/SMC. This paper presents a further fourteen QSOs for use as CCD reference objects, bringing the total known to thirty six.
